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RAD51AP1: RAD51 Associated Protein 1
[aka: PIR51 (human) and RAB22 (mouse)]

»RADS51-interacting protein*
[Y2H library screens: C. Radding (PIR51), F. Alt (RAB22),
both in 1997].

»vertebrate-specific
»binds DNA and RNA

»>upregulated: hepatocellular carcinoma (Song et al., 2004)
aggressive lymphoma (Henson et al., 2006)
cholangiocarcinoma (Obama et al., 2008)

»function in vivo previously unknown

* no sequence homology with RAD51



RAD51AP1: is localized to the nucleus and associates with RAD51 (IP)
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Yeast 2-Hybrid system to test for loss of RAD51AP1-RADS51 interaction

R316 | L319 L.328 || H329
HsRAD51AP1-C25 PNQSLRLGLSRLARVK PNATST=
MmRAD51AP1 SQSLRLGLSRLAPVK SATSSQVR=*
GgRAD51AP1 TQCLRLGLSRLARVK PNATSG=
20
I RAD51AP1
3315 -
[=
= *
— 10 -
®©
éz % T e 3k
5 1 J. T
I 1
% 3 ok
U ==

" wt R316A L319Q L328A H329A neg.con.

0.V. Kovalenko, C. Wiese & D. Schild (2006). NAR, 34, 5081-92.




EGFP-RAD51AP1 forms foci after X-rays:
partial co-localization with RAD51 (U20S cells)

control 8 Gy X-rays, 4h
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DNA repair by homologous recombination is particularly important
for the repair of damaged replication forks
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RAD51AP1 and XRCC3 are within the same epistasis group
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RAD51AP1 knockdown: sensitizes HelLa cells to Camptothecin
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RAD51AP1: Rad51 Associated Protein 1
[aka: PIR51 (human) and RAB22 (mouse)]

»RADS51-interacting protein*
[Y2H library screens: C. Radding (PIR51), F. Alt (RAB22), both in
1997].

»vertebrate-specific: no orthologues in yeast or flies

== chicken DT40 cell line



5’ flank (3.2 kb) 3’ flank (4.0 kb)

1.5 kb hybridization probe
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A rad51api1-deficient DT40 cell line is sensitive to Cisplatin
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RAD51AP1 knockdown: increases chromatid-type aberrations
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RAD51AP1 knockdown: reduces homology-directed repair in TK6 cells
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13, 2633-8.




RAD51AP1 knockdown: reduces homology-directed repair in TK6 cells
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RAD51AP1 knockdown promotes spontaneous mutagenesis in TK6 cells
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RAD51-filament formation is a complicated process
and requires recombination mediators
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Loss of recombination mediators: loss of RAD51 DNA repair foci




RAD51AP1 knockdown: does not inhibit RAD51 foci formation
(8 Gy X-rays, 8 h; HeLa cells)
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RAD51AP1 stimulates the RAD51-mediated D-loop reaction
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Summary

»RAD51AP1 and RAD51 interact: Y2H, in vitro, in vivo

>»RAD51AP1-CTD: facilitates the interaction with RAD51

»Functional loss of RAD51AP1: confers cellular sensitivity to genotoxic
stress (S/So |, ctbs 1, MF 1)

>»RAD51AP1 is an HR factor: epistatic to the HR protein XRCC3
required for homology-directed repair
suppresses chromatid-type aberrations
stimulates the DNA strand-pairing activity of RAD51
(requires RAD51AP1-RAD51 interaction)



Summary
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RAD51AP1 functions downstream of presynaptic filament assembly:

(1) RAD51AP1 knockdown does not inhibit the formation of RAD51 DNA
repair foci.

(2) RAD51AP1 stimulates the RAD51-mediated D-loop reaction
under conditions wherein the RADS51 presynaptic flament is stable (K133R).
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